A rhabdovirus was isolated in cell culture inoculated with tissue material from diseased grayling, Thymallus thymallus (L.), originating from a fish farm affected by a mortality episode in Poland. Diagnostics tests showed that the virus was not related to novirhabdoviruses known in Europe, nor to vesiculovirus-like species, except perch rhabdovirus (PRhV) with which it shared moderate serological relations. However, RT-PCR with PRhV probes gave negative results. To identify the virus, a randompriming sequence-independent single primer amplification was adopted. Surprisingly, two of the obtained sequences exhibited a high identity (>99%) with hirame rhabdovirus (HIRRV), a novirhabdovirus usually found in fish in marine Asiatic countries, for instance Japan, China and Korea. The full-length sequence of the phosphoprotein gene (P) demonstrated a higher identity of the present isolate with HIRRV from China compared with the Korean isolate. An identical viral sequence was also found in brown trout, Salmo trutta trutta L., affected by mortalities in a second farm in the same region, after a likely contamination from the grayling farm. To our knowledge, this is the first report of HIRRV in Europe, and in two hosts from fresh water that have not been described before as susceptible species.
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The HIRRV genome is a single-stranded, negative-sense RNA molecule of approximately 11 kb in length, 12 coding for six proteins: nucleoprotein (N), phosphoprotein (P), matrix protein (M), glycoprotein (G), non-13 virion (NV) protein and RNA polymerase (L) (Kim et al. 2005) . The first partial sequences were obtained 14 from a Japanese isolate (Nishizawa, Kurath & Winton 1995 , Bjorklund, Higman & Kurath 1996 . Later on,
15
two complete sequences of HIRRV were obtained from Korean and Chinese isolates (Kim et al. 2005, 16 Yingjie et al. 2011). The two full-length genomes exhibited a very high identity level (99 %), the p gene 17 being the most variable (96.9 %).
18
In 2007, a massive mortality occurred in a grayling farm in Poland. Fish showed clinical signs reminiscent 19 of a viral infection, for instance septicemia and severe bleeding of the internal organs. Few weeks later, a 20 brown trout farm in the same region was also affected by a mortality event, with a suspicion of an infectious 21 disease.
22
We report hereby that these two episodes were associated with the presence of HIRRV. This is the first 23 detection of HIRRV in Europe and the first time that this virus is associated with mortalities in a freshwater 24 farm. A random-priming sequence-independent single primer amplification (SISPA) was adopted in order to 26 search for viral sequences in the viral isolate from grayling. Total RNA was extracted from a volume of 150 27 µl of supernatant from infected cell culture, using a Nucleospin RNA virus extraction kit (Macherey-Nagel). For an accurate genetic identification, specific primers were designed, from a complete sequence already spiraling. Lethargy and darkening of the skin were also observed for some individuals. At the peak of the grayling and brown trout were named njo207237 and njo207238, respectively.
16
In an attempt to visualize the shape of the virus, EPC cells, inoculated with isolate njo207237, were fixed 17 and prepared for electron microscopy. Bullet-shaped particles were observed in the cytoplasm of the cells, In an attempt to identify the viral species, several diagnostics methods were used targeting various fish In order to identify the rhabdovirus from grayling, a non-specific nucleic acid amplification strategy was 6 attempted. Starting from RNA extracted from cell culture supernatant, cDNA was produced and cloned. Of The sequences of the p gene of the two isolates from Poland were nearly identical, apart from two 19 substitutions that could be due to PCR artefacts or the quasi-species nature of RNA viruses ( fig. 3 ).
20
Nevertheless, both isolates were more related to the Chinese isolate (99 % identity) compared to the isolate 21 from Korea (97%).
22
From the seroneutralisation results, it was noticed that the isolate j.No.207237 from grayling exhibited some 23 serological relations with PRhV, although both viruses belong to distinct genera. In order to search putative 24 common motifs, the sequence of the G protein of a HIRRV isolate (from China) was aligned with its To solve this apparent inconsistency, a non-specific amplification strategy was engaged, at a small-scale, to 
18
In our case, the SISPA method was useful to identify a virus already known, but totally unexpected 19 in this part of the world and on these fish species. The same method has already been used to identify new 20 viruses, including a totivirus causing cardiomyopathy syndrome of Atlantic salmon, although much more 21 sequences were obtained in this case (Haugland et al. 2011 ). In our work, a small-scale screening was By using a specific RT-PCR, a second isolate of HIRRV was identified in a cell culture inoculated 1 with extracts of brown trout originating from another mortality event in a farm in Poland, distant of 120 km 2 from the grayling farm. Both isolates from Poland shared 100% similarity of the P gene, making an 3 epidemiological link between the two farms likely. Indeed, the brown trouts originated from the grayling 4 farm and made it plausible that the case was due to horizontal contamination between the two fish species by 5 close contact.
6
The origin of an Asiatic marine virus in two freshwater farms in Poland is intriguing. A source of 7 virus could be frozen fish, bought in Asia, that was used by the farmer as feed in the grayling farm. It is 8 generally admitted that both gutted and round fish used as feed is a possible source of rhabdovirus 9 transmission in farms or in the wild (Oidtmann et al. 2011 , Skall, Olesen & Mellergaard 2005 . For instance, 10 freezing-thawing fish infected with VHSV reduces, but do not abolish, the infectivity of the virus (Arkush et 11 al. 2006) . Unfortunately, in the present case, no feed sample was available for analysis and it was not 12 possible to verify this hypothesis.
13
Several factors indicate that lines the HIRRV caused the mortalities in the two farms. First, the virus 14 was found in the two episodes, and an epidemiological link was evidenced with a transfer of fish from one 15 farm to the other. Second, the virus was isolated in cell culture at the first passage indicating a moderate to 16 high titre in the fish. Third, no other virus was found among the few other tested. Fourth, a possible origin 17 of the virus was found, via the imported food. Nevertheless, experimental infections should be performed to 18 prove definitively the implication of HIRRV in the pathology.
19
The factors of virulence should be further investigated to estimate the epizootic risks in Europe on 20 grayling and other freshwater fish species. It must be mentioned that in the same period than during the viral 21 isolation, a massive mortality occurred on wild grayling in a river in the same region of the grayling farm.
22
Unfortunately, no samples could be analyzed at that time, but the possibility of an HIRRV outbreak in the 23 wild is hypothesized. Indeed, the grayling farm is connected to the river and a release of virus was inevitable.
24
Alternatively, since repopulating rivers with grayling is common in Poland, the possibility that infected 25 grayling were released in the river is raised. It is therefore urgent to proceed to a routine surveillance of the 26 fish in the mentioned river, which is also flowing in a neighbor country. 
